Storm Lake watershed demonstration project: planning phase by Lampe, Richard et al.
Leopold Center Completed Grant Reports Leopold Center for Sustainable Agriculture
1993
Storm Lake watershed demonstration project:
planning phase
Richard Lampe
Buena Vista College
Jon Hutchins
Buena Vista College
Keith Arends
Buena Vista County Soil and Water Conservation District
Follow this and additional works at: http://lib.dr.iastate.edu/leopold_grantreports
Part of the Environmental Indicators and Impact Assessment Commons, and the Water Resource
Management Commons
This Article is brought to you for free and open access by the Leopold Center for Sustainable Agriculture at Iowa State University Digital Repository. It
has been accepted for inclusion in Leopold Center Completed Grant Reports by an authorized administrator of Iowa State University Digital
Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Lampe, Richard; Hutchins, Jon; and Arends, Keith, "Storm Lake watershed demonstration project: planning phase" (1993). Leopold
Center Completed Grant Reports. 29.
http://lib.dr.iastate.edu/leopold_grantreports/29
Storm Lake watershed demonstration project: planning phase
Abstract
Storm Lake is a recreationally important site in northwestern Iowa. The population of the surrounding area
that constitutes the Storm Lake watershed has increased only slightly since the early 1900s. Nearly 60 percent
of the watershed area is currently in agriculture, primarily corn and soybean production. The naturally shallow
lake has been dredged several times to maintain its recreational qualities. Local citizens are nevertheless
concerned about how inputs of sediment, chemical nutrients, and other pollutants may be affecting the lake
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Background and goals 
Storm Lake is a recreationally important site in 
northwestern Iowa. The population of the 
surrounding area that constitutes the Storm 
Lake watershed has increased only slightly 
since the early 1900s. Nearly 60 percent of the 
watershed area is currently in agriculture, pri­
marily corn and soybean production. The 
naturally shallow lake has been dredged sev­
eral times to maintain its recreational qualities. 
Local citizens are nevertheless concerned about 
how inputs of sediment, chemical nutrients, 
and other pollutants may be affecting the lake. 
This project was intended to determine the 
need for a more comprehensive, long-term 
research study and management plan to im­
prove general environmental quality within 
the watershed and the lake in particular. Each 
project component involved cooperators rep­
resenting various organizations. Many of these 
cooperators, along with researchers studying 
another Iowa watershed, subsequently formed 
the Leopold Center's Agroecology Research 
Issue Team. 
Original project components included 
1.	 developing research linkages between fac­
ulty at Buena Vista College and other 
public or private universities in natural 
resource economics, rural sociology, and 
environmental biology; 
2.	 characterizing the Storm Lake watershed 
by collecting, digitizing, and analyzing 
soils, topography, land use, and drainage 
data; 
3.	 monitoring water quality in the Storm 
Lake watershed; 
4.	 implementing a wildlife and fisheries sur­
vey of Storm Lake and the surrounding 
watershed; 
5.	 surveying farmers about their attitudes 
toward various soil conservation practices, 
cropping systems, and landscape 
reconfigurations; and 
6.	 initiating a preliminary economic analysis 
of the costs and benefits of reducing envi­
ronmental degradation by using a soil con-
servation/reconfiguration approach for a 
whole watershed. 
Approach and findings 
Component 1: Project investigator Richard 
Lampe and ISU wildlife ecologist Bruce 
Menzel agreed to coordinate the individual but 
interconnected project components (2 through 
6). Researchers from ISU and Buena Vista 
College, as well as citizens of the city of Storm 
Lake, toured the area and planned research and 
data collection techniques. During summer 
1990, investigators began characterizing the 
watershed, assessing water quality, and study­
ing wildlife. (The following year, the Leopold 
Center funded a separate project to evaluate 
farmer attitudes in the Storm Lake watershed. 
The economic analysis plan conceived in Com­
ponent 6 of this project was thus integrated 
into the work of the later project.) 
Initial publicity informed the community about 
project goals. In spring 1991 citizens formed 
the Storm Lake Preservation Association to 
further promote public awareness of issues 
pertaining to Storm Lake. Association dues 
have since been used to fund undergraduate 
research assistants who collect water quality 
and wildlife data. 
Component 2: Investigators began adapting 
a computerized, agricultural nonpoint-source 
pollution model (AGNPS) for application to 
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the Storm Lake watershed. AGNPS, devel­
oped in Minnesota in 1987, works by simulat­
ing sediment and nutrient transport in surface 
runoff from watersheds. Its capabilities in­
clude uniform analysis methods for determin­
ing the pollutant loads from feedlots, the ef­
fects of implementing various conservation 
practices, and the water quality characteristics 
at intermediate points throughout the water­
shed. 
AGNPS is designed to model single storm 
events. It works by dividing the watershed 
into cells of uniform sampling size. Pollutants 
can then be examined at any point as they 
move from headwaters to the outlet. The 
model's basic components are hydrology, ero­
sion, sediment transport, nitrogen and phos­
phorus, and chemical oxygen demand. 
To evaluate the Storm Lake watershed, inves­
tigators estimated the input variables from 
previously developed digital maps and other 
information about farming practices prevalent 
within the watershed. They adapted AGNPS 
for use with MIPS (map and image processing 
system) software in order to construct digi­
tized base maps showing the watershed's to­
pography, soils, and land uses. (Raw data 
from AGNPS are difficult to assess for the 
large number of cells in this study. MIPS 
presents the information in grid maps where 
every cell can be depicted as a color or gray 
tone. This method allows for easier visual 
interpretation of conditions in the entire water­
shed for a given characteristic.) 
Then investigators ran a preliminary applica­
tion of AGNPS to identify areas within the 
watershed that had the greatest potential for 
agricultural pollution. Following that, they 
evaluated results and determined where input 
parameters needed refinement. Finally, they 
created a "georeferenced" data base that con­
tained the values produced by the model for 
each area. This allows simultaneous query on 
several parameters for a particular area, which 
is helpful in (1) understanding how different 
water quality parameters and existing condi­
tions (e.g., land use and topography) interre­
late, and (2) making decisions regarding a 
management plan. As part of the model's 
refinement, investigators planned to obtain 
more accurate information by "ground 
truthing" feedlots, tillage practices, soil con­
servation practices, and vegetation associated 
with drainages, fencelines, and other linear 
features such as field borders. 
Land in the watershed was classified by cover 
type (see Fig. 1). The 22 input parameters used 
to drive the model included such factors as 
land slope, soil erodibility, soil texture, and 
fertilization level. 
The preliminary application of AGNPS pro­
duced seven maps illustrating various aspects 
of the sources and transport of sediments and 
nutrients in the watershed for a hypothetical 
storm event. In general, the greatest erosion 
potential appeared to exist to the west and 
south of the lake. Other areas in the watershed 
were noted for their relatively low erosion 
potential. One sediment transport map identi­
fied the drainageways as obvious conduits of 
sediment transport but also indicated that some 
cropland west of the lake suffers considerable 
overland sediment transport. Another map 
revealed areas where sediment passes from 
land to water; yet another identified riparian 
areas in the watershed that serve as sinks for 
particle-bound phosphorus. 
Investigators also evaluated another model, 
the Sediment Economics Simulation Model 
(SEDEC) for its possible application to this 
project. It goes beyond AGNPS by integrating 
an economic decision model with a sediment 
transport and delivery model to identify opti­
mal locations for soil-conserving practices. 
Component 3: Investigators also began a 
long-term study of surface water quality for 
the Storm Lake watershed. They established 
permanent sampling sites in Storm Lake and 
its tributary waters as well as sample collec­
tion and analysis protocols for a number of 
water quality variables. They also observed 
trends in those variables. Because sedimenta­
tion is an important water quality and wildlife 
habitat concern for Storm Lake, they began 
work to characterize the nature of lake sedi-
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ments, map the topography of the lake's bot­
tom, and compare these results with earlier 
information to help identify and understand 
changes in the lake bottom. 
The investigators established eight permanent 
study sites in Storm Lake and its tributaries. 
They sampled for nitrate-nitrogen (N) and 
sediment concentrations 14 times between 
March and September 1991. Ten water sam­
pling sites added later in the Powell Creek 
tributary were sampled for dissolved oxygen, 
hardness, alkalinity, pH, and conductivity. 
Finally, separate water samples taken from 
four more sites in Powell Creek were analyzed 
for turbidity, nitrate-N, and total phosphate. 
Investigators found that nitrate-N concentra­
tions in lower Powell Creek were greater than 
10 milligrams per liter (the level generally 
regarded as safe for drinking water) through­
out the season. Levels varied greatly among 
all sampling locations; 0-2 mg/L were found in 
water at the east end of Storm Lake. These 
data demonstrated clearly that ponded water 
reduces nitrate concentrations. 
Sediment levels, generally measured soon af­
ter rainfall events, also varied widely across 
the sampling locations. So did the time period 
over which the levels rose and fell. Investiga­
tors tentatively attributed these differences to 
characteristics unique to each sampling site 
(such as steepness of terrain). Overall, the 
sediment loads of the small creeks have con­
siderable potential impact on Storm Lake. 
Values for turbidity, nitrate-N, phosphate, and 
pollutants such as pesticides in the samples 
were generally typical for a small agricultural 
stream. 
Using electronic depth recorders., investiga­
tors measured Storm Lake's depth twice in 
1991. Comparison of their data to a 1972 
depth survey indicates that a large part of the 
lake is about six inches shallower than in 1972, 
whereas many of the "hole" regions identified 
in 1972 have lost about three feet in depth. To 
identify lakebottom areas in greatest need of 
management, subsequent work by the Leopold 
Center's agroecology team was planned for 
late 1992. 
Component 4: Investigators and cooperators 
also surveyed birds and small mammals in the 
watershed over two seasons. Later, fish and 
invertebrate surveys were also initiated in 
Fig. 1. Storm Lake cover 
types. Gradations in key 
identify corn, beans, 
drainage, woody 
vegetation, wetland, 
water, and other types of 
cover. 
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Powell Creek. These censuses were to provide 
baseline information that could be checked to 
assess the impact of future management prac­
tices on wildlife in the area. (A survey of in-
stream and near-stream vegetation along ri­
parian areas of the watershed, as well as aquatic 
organism sampling, was also planned for the 
agroecology team's work in 1992.) 
Investigators used live traps to sample mam­
mals. Traps were placed in a grid pattern on 
both sides of the stream so that various types of 
cover were represented. Species, weight, sex, 
condition, and molting stage were recorded. 
Each animal was marked by toe clipping be­
fore it was released. Marsh and riparian habi­
tat contained the greatest number of species as 
well as overall numbers of mammals, espe­
cially when compared with agricultural areas 
of the watershed. Fourteen species were col­
lected, four of which tolerate agriculturally 
induced environmental changes (deer mice, 
white-footed mice, short-tailed shrews, and 
meadow voles) and two that do not. 
Bird sampling was more limited than origi­
nally intended. At each of six sites along the 
northwestern shore of Storm Lake, at a nearby 
marsh, and in riparian areas of Powell Creek, 
investigators counted all birds heard or seen 
within about a 100-meter radius within six 
minutes. The count determined not only the 
species present but their relative abundance. 
Thirty-six species of birds were identified in 
visits to several different areas. Red-winged 
blackbirds and common grackles were most 
common. 
Larger, bottom-dwelling invertebrates (water 
insects) collected at five Powell Creek sites 
from July to October 1991 yielded mostly 
caddisfly larvae and some mayfly nymphs, 
midge larvae, and beetle larvae. Fishes were 
collected once in August 1991 from four sites 
considered representative of the area. At the 
two sites where fish populations were most 
plentiful, the central stoneroller, bigmouth 
shiner, and creek chub predominated. 
Component 5: The development and imple­
mentation of watershed and best management 
practices requires the support of landowners. 
To guide this development, cooperators initi­
ated surveys of public attitudes and percep­
tions about rural water quality concerns and 
practices for reducing agricultural nonpoint 
source pollution in waterways within the wa­
tershed. The surveys targeted landowners, 
farmers, business persons, other local citizens, 
and, in the case of Storm Lake itself, 
recreationists. Cooperators conducted meet­
ings with citizens and local leaders. 
The subsequent formation of the Storm Lake 
Preservation Association, and the Iowa De­
partment of Natural Resources' decision to 
include Storm Lake in its Clean Lakes Pro­
gram for 1992-1994, significantly enhanced 
prospects for implementing appropriate man­
agement practices on the watershed. In addi­
tion, this survey laid the groundwork for the 
cost-benefit analysis of a soil conservation and 
reconfiguration approach for the entire water­
shed (see original component 6, p. 77). It was 
also intended to assess citizens' willingness to 
contribute to environmental improvement. 
Implications 
This research provided a basis for subsequent 
work by the Leopold Center's interdiscipli­
nary Agroecology Research Issue Team. The 
team has since expanded the watershed study 
begun in this project as well as initiated work 
on another agricultural watershed in Iowa. 
This project represents the coordinated efforts 
of researchers from a variety of disciplines. 
Moreover, it illustrates how organizations such 
as the Buena Vista County Conservation Board, 
the U.S. Soil Conservation Service, ISU Ex­
tension, and the Izaak Walton League can 
work together toward common environmental 
goals. 
Addressing multiple elements of the environ­
ment within the framework of a watershed— 
unlike conservation efforts that end at section 
lines or county boundaries—offers unique 
potential for developing true systems-based 
approaches to solving Iowa's agricultural prob­
lems. 
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